Introduction
Accurate estimates of the motion of the lithosphere with respect to the Earth's interior (i.e., the absolute motion) provide important constraints for studies relating mantle flow with surface motions and for the quantification of driving forces acting on the lithosphere in general. Absolute plate motion estimates are defined either with respect to hotspots [Gripp and Gordon, 1990] or by a no-net-rotation (NNR) requirement for the lithosphere (NNR-NUVEL1 [Argus and Gordon, 1991] ). Here we re-evaluate the NNR model, because for two reasons the current models may be incorrect. First, existing models are based on plate motion models that are average estimates over the last 3 Ma, inferred from geologic information and earthquake slip-vectors. 
A no-net-rotation model
A no-net-rotation model for the lithosphere is satisfied when the integral of v x r over the Earth's surface equals zero. Under certain conditions, a no-net-rotation reference frame would satisfy a case of no-net-torque being exerted on the lithosphere as a whole [Solomon and Sleep, 1974] . The most important condition under which the NNR model would be analogous to a no-nettorque model is that basal drag between the mantle and lithosphere is laterally uniform. The assumption of uniform basal drag is a first order approximation since drag underneath oceans is likely to be different from continents, and asthenospheric flow may not be parallel to plate motion directions, both of which would result in (Table 1) .
Our result for Wpa is 0.640 ø Myr -• about 64.57øS and 106.59øE. We have also calculated the RMS velocities (Vrms) for each plate and plate boundary zone with respect to the NNR reference frame (Table i and 2).
Discussion and conclusions
The global Vrms of the lithosphere is 37 mm yr-• (Table 2), close to the 39 mm yr -• obtained by Argus and Gordon [1991] . However, for individual plates some significant differences in Vrms exist. Differences between our NNR angular velocities and the NNR-NUVEL1 angular velocities can be explained by differences between We have demonstrated that including the diffuse plate boundary zones in the calculation of a NNR model resuits in important differences from previous NNR models. Indeed, the NNR condition is sensitive enough to the inclusion of diffuse plate boundary zones, that future NNR models must account for them. Although the NNR model presented here differs significantly from NNR-NUVELIA, there still exist significant discrepancies between NNR velocities and velocities with respect to hotspots [Gripp and Gordon, 1990 ] (see Argus and Gordon [1990] for discussion). These discrepancies hint to lateral differences in basal drag as the source for the differential motion of the lithosphere with respect to the hotspot frame [e.g., Solomon and Sleep, 1974; Harper, 1986; Argus and Gordon, 1990] .
